clinical rooms or offices; it is about patients, people like you and me, at whose bedsides theory meets practice, science meets humanity. Here, with whatever resources of faith or fortitude they can command each one faces his or her own particular 'Valley of the Shadow,' ill-at-ease, dis-eased in body, mind or spirit. The 'Royal' will have fallen short both in its teaching and its humanitarian roles if as students within its walls you have not seen practised and so been encouraged to adopt, a medical ethic which requires as essential and complementary items in your equipment, not only the 'rod' of academic and clinical discipline, without which your niche is not specifically in medicine, but also the supporting 'staff' of compassion and understanding, lacking which you will qualify as scientific robots, unfeeling, even dangerous.
No branch of medicine can have been more exclusively directed to the easing of suffering than anaesthesia at its inception. Medicine's other aim, the saving of life, was added as the techniques of the specialty developed.
In the 11th century an Anglo-Saxon monk wrote: "For eruptive rash let him sit in cold water until it be deadened; then draw him up. Then cut four scarifications around the pocks and let drip as long as he will." It was an unsavoury and hardly convincing recipe for surgery without tears, and even eight centuries later, in 1839 Louis Velpeau, a distinguished French surgeon could still say: "To avoid pain during operations is a chimera -cutting instrument and pain in operative surgery are two words which never present themselves one without the other, and it is necessary to admit the connection." Seven years later however this authoritative but rash prediction was proved wrong, and anaesthesia and surgery established a symbiotic association, whose potential far-reaching benefits were at first overlooked in the prevailing general relief among surgeons as well as patients at the bright immediate prospect of operations without pain, either inflicted or suffered.
I would like this morning to say something about the discovery itself and then to mention some subsequent significant milestones, in so far as they influenced further surgical advances, referring to just a few of the people involved. I have not in any way attempted a comprehensive or detailed history of the subject.
At a number of critical points in human history the long march of 'Everyman' has been given fresh impetus or new direction by some basic discovery. The wheel, the printing press, the internal combustion egine, flight, the splitting of the atom, were such events, each, however, concealing seeds of future death and destruction. Anaesthesia, one epoch-making discovery free from any lurking potential for evil, was described by Oliver Wendell Holmes as "one of those triumphs over the infirmities of our mortal condition that change the aspect of life ever afterwards".
Victor Hugo believed that there is nothing in the world so powerful as an idea whose time has come; provided, I suppose one might add, that the idea is a good one. Although dire penalties, of which lynching or the threat of it seems to have been popular, were still a hazard for those few daring souls bold enough to promote some unorthodox concept or practice, isolated events over the first half of the 19th century, including a few valiant but abortive efforts to 'sell' the idea of pain-free surgery, were preparing the ground for its final acceptance. On the morning of 16th October, 1846, William Thomas Green Morton successfully demonstrated to a distinguished and at first sceptical medical audience at the Massachusetts General Hospital, Boston, the anaesthetic properties of ether during the removal of a vascular tumour from the neck of one Gilbert Abbott, a name hitherto obscure but henceforth linked with the historic occasion (FulopMiller, 1938) .
Three centuries earlier an eccentric man of genius with the improbable name of Theophrastus Bombastus von Hohenheim, better known to you as Paracelsus, had put chickens into a sleep from which after a time they awoke safely, using ether which he knew as 'sweet vitriol'. Although he went on to recommend it for the alleviation of painful complaints, he did not suggest its use to make surgery painless. In 1842, just four years before Morton's success, Dr. Crawford Long had used ether in minor operations on about eight patients, including a man named James Venable, in his country practice in Jefferson, Georgia, but was understandably dissuaded from persisting by the threatening attitude of the townsfolk. A vivid eye-witness account has survived and the following extract explains his reluctance: "The day James Venable had a tumour cut out I happened to be in Jefferson. A group of excited men were gathered in the square and vowed they would lynch Long should the boy fail to arouse from the effects of the ether. Not long to wait, the door opened and we were told all was over, Venable was safe, the tumour out, and no pain felt by the patient." And in 1844 Horace Wells, a former partner of Morton's, got short shrift from the students and members of the Medical Faculty at Harvard when one of their number to whom he had administered nitrous oxide for the removal of a sore tooth objected violently when the offending molar was grasped in the forceps. His failure, and that of others after him, to recognise the inherent limitations of nitrous oxide as an anaesthetic agent, led to many dental sessions when the only obvious effect of the gas on some robust unpremediated labourer of bibulous habits, was to liberate him from any irksome restraint on his b-ehaviour that a sense of loyalty to Lord Queensberry's rules of fair play may hitherto have imposed, placing dentist, anaesthetist and anything else within range of his hands or feet in imminent danger. Wells, however, attributed his lack of success to giving too little of the gas and, determined not to make the same mistake twice, nearly killed the next patient by giving too much and thereafter gave up the effort. This audience will be pleased to know that Morton, already a qualified dentist, was at the time of his successful demonstration a mature medical student, having resumed studies at Harvard the better to pursue his quest for a painless way of extracting and crowning teeth. He had the mistaken, if natural, conviction that success in his endeavours would lead to fame and fortune by inducing the discriminating citizens of Boston to flock to his office, in preference to those of the other dentists in the city, to have their aching teeth uprooted in blessed oblivion. But his ultimate fate was far different from any such rosy prospect for he died at the age of 48, in 1868, penniless, and unknown except by a few, while driving with his wife, in a borrowed carriage, through Central Park, New York. figure. A man of little formal education but considerable intelligence, his vision, industry, patience and courage in the face of many setbacks were greatly underestimated at the time and even to some extent since his death. One of his sons was awarded the Victoria Cross in the Zulu wars (McQuitty, 1969) .
Many of the central figures in the drama came to grief in one way or another.
Long's successful use of ether in Jefferson, Georgia, had preceded Morton's by four years, thus qualifying for posthumous mention in the Guinness Book of Records. He served for a time in the Confederate Army and finally returned to his country practice embittered, depressed and almost destitute, where he died suddenly in 1878 when about to administer ether to a woman in labour. Wells, who had failed with nitrous oxide, became a chloroform addict. He was imprisoned for throwing a flask of vitriol over two prostitutes in a gesture of vengeance against a society that had failed to recognise his claim to fame, and finally in 1848 committed suicide. Jackson's obsessional madness took increasing control. By now a drunkard he chanced to come across Morton's grave on which were the words: "Inventor and revealer of anaesthetic inhalation". He became manic on the spot and spent the remaining years of his life in a lunatic asylum. But the freer use of surgery that followed the discovery of anaesthesia was not associated with a corresponding fall in percentage death rate, which consequently in absolute terms rose steeply. James Young Simpson of Edinburgh, famous for the introduction of chloroform as an alternative to ether said: "The man laid on the operating table is exposed to more chances of death than the English soldier on the field of Waterloo". And the cause was sepsis or putrefaction, always a scourge in armies in the field but now also rife in the wards of civilian hospitals as the rural existence of the 16th and 17th centuries was overtaken by the squalor, overcrowding and accidents of the industrial age. In these circumstances, surgery, even though painless, was bound to remain a last despairing option.
Joseph Lister, later to become the first medical Peer, transformed the grim picture and initiated a new, safe era in surgery when he published in 1867 his historic paper on antisensis. Characteristically meticulous, he added in 1870 the notorious spray which indiscriminately enveloped the entire surroundings of the part being operated upon in a cloud of 1 in 40 carbolic lotion. This refinement, in addition to killing the germs, did not do the surgeons much good, and was soon abandoned. Continental surgeons were quick to see the significance of Listerism, but in Great Britain and Ireland it was a different story. In 1873, six years after Lister 's publication, Sir John Erichson, a distinguished surgeon at University College Hospital and author of a major textbook, addressing the students at the start of the academic year, had sepsis very much in mind when he ventured the opinion that the limits of surgery had almost been reached. The abdomen, chest and brain he thought, would be forever shut from the wise and humane surgeon. And as to John Bull's other island, Lister's biographer (Godlee, 1924 His particular claim on our interest this morning, and my excuse for this digression, is that this 'extrovert and flamboyant man' was one of the first, and became probably the most influential of British surgeons outside Scotland, to be converted to Listerism. Indeed he published his own findings confirming Lister's claims in 1869, just two years after the original publication. Significantly. in the same year, the Minutes of the Board of Management of the Belfast General Hospital record that he asked for a separate building for surgical patients to avert the fatal disease of pyaemia which had been very prevalent among hospital patients. His request was turned down.
As resistance to the idea collapsed the stage was set for routine surgery in the abdomen free of pain and with dramatically reduced threat to life, at least to that of the patient, for the surgeon's fate was sometimes uncomfortably linked with his results. Any of you with a surgical career in mind can be assured however that, happily, this custom has lapsed. One of the first ovariotomies was performed in 1809 without benefit of either anaesthesia or antisepsis by a redoubtable Kentucky surgeon, one Ephraim McDowell, whose great-grandfather, an Ulster Scot, had at the age of 16 been present inside the walls of Derry during the siege. A legend has persisted that he was attended outside the room where the operation was in progress by a mob proposing to lynch him should his pioneering efforts misfire and the patient die, a sufficiently distracting circumstance to affect adversely the concentration of any latter day surgeons or anaesthetists of my acquaintance, in spite of Dr. Samuel Johnson's well-known views on the matter. Not however of Ephraim, for his patient survived and so, consequently, did he (Schachner, 1921) .
Access to the chest cavity for surgery on the lungs, heart and other intrathoracic structures was not an automatic step from the abdomen since normal functioning of lungs and heart depends on an intact thoracic cage. Although other methods had been used with moderate success, the key to safe, routine access was the development of intermittent positive pressure ventilation, now commonplace in anaesthetic practice and variously adapted in detail to differing clinical needs. Like many other critical innovations this one was derived from, and built on, the observations and discoveries of many previous workers, not all of whom, it is encouraging to note, could claim exceptional academic distinction, and many of whom were unaware at the time of the particular slot in the jig-saw for which their contribution was finally destined. I would like to speak briefly about three such discoveries or developments without any one of which the introduction of this valuable technique would have been delayed, and with it some of the remarkable strides in surgery that have taken place over the past 30 years or more.
The first was the ability to place drugs directly in the blood stream by intravenous injection. Relief for sufferers from neuralgic pain was, to say the least, unreliable by methods available in the early part of the 19th century. Drugs taken by mouth were unpredictable in effect and often poorly tolerated to the point of danger. Scarring or blistering of the skin over an affected nerve so that morphia, when applied, could penetrate more easily, was an ordeal in itself.
Francis Rynd, a surgeon at the Meath Hospital in Dublin, where his likeness still hangs on the wall, was one of the first to devise a more direct way of delivering morphia or other appropriate solution close to the affected nerve. A cannula was inserted either through a small skin puncture or by a solid needle projecting slightly beyond its tip. Having withdrawn the needle the cannula was then attached to a syringe from which the solution flowed by gravity to the selected site. He treated two cases of neuralgia by this method at the Meath in 1844 but was slightly upstaged by Alexander Wood of Edinburgh who, independently and later than Rynd, used much the same method and promptlv reported it. The forerunner of syringes as we know them today was introduced by Charles Gabriel Pravaz, formerly an officer in the French Army and later in charge of a home for the aged. He used it. among other things, to inject sclerosing fluid into aneurvsms. and it had two imDortant innovations, a plunger and a hollow needle. Sir Christopher Wren, in the intervals between designinR St. Paul's Cathedral and manv other London churches. used a bladder attached to a nill to iniect drngs into dogs, a manoeuvre unlikely to become popular with humans even if the idea had occurred to him. Times have changed. Last year the modern Donular nlastic descendants of the 'Pravaz' syringe, as easily disposable as exretss Colman's Mustard. were iused on this hospital campus to the tune of 795 125 svringes and 1.049.380 Peedllds of assorted sizes, shanes and hues. Through them vqct amounts of drugs inclusding curare and other anaesthatic agents were numnr( directlv into the blood stream to reach their point of action quickly and with certainty.
The second and equally important development was endotracheal anaesthesia. In view of the violent response to even a small crumb inhaled accidentally, it was by no means certain, up to the latter part of the 18th century that a tube passed through the mouth and between the vocal cords into the trachea could be safely tolerated. Pierre-Joseph Desault, a distinguished French doctor of the time discovered by chance that this fear was groundless when he accidentally passed a feeding tube intended for the stomach into the trachea, with no adverse response whatever to draw attention to his error until he unwisely tried to pour food through it. To this liberty the patient, now in serious danger of drowning in consomme or other French soup, immediate took violent, involuntary and quite understandable exception. Desault had an even more famous pupil, FrancoisXavier Bichat, who, although he died at the early age of 30, was likened by Macewen of Glasgow to a modern Aristotle. Desault and Bichat in association used the method a number of times for the relief of respiratory obstruction. Napoleon Bonaparte, recognising not only the outstanding value of their work in general, but impressed also by their revolutionary ardour, ordered the erection of a monument at l'hotel Dieu in Paris, and a statue to the memory of Bichat was placed in the Court of the Paris School of Medicine. In one of their cases a man lifted from the pot a potato that was too hot to handle. Perhaps he just did not like waste, for instead of dropping it forthwith -the long established practice with 'hot potatoes' of all types -he unwisely popped it in his mouth and took a deep breath of cool air, thereby effectively lodging it firmly in the opening of his windpipe. Narrowly escaping immediate asphyxiation by an explosive cough, he then developed intense swellina due to the heat of the potato and was only saved from asnhvxiation a second time by the prompt intervention of Dr. Desault who with difficulty inserted a tube past the obstruction into the trachea.
One of the first to apply the method to the needs of surgery was William Macewen of Glasgow (Bowman, 1942) , a pupil and later a close friend of Lister. Like his teacher he was a man of integrity and great influence. Spencer Wells said of him that he performed work unequalled in originality and value by any surgeon in the world. "A surgeon", he admitted with refreshing humility, "must be a physician first and last; otherwise he is little more than a meddler, an amateur mechanic and often an indifferent one at that". In 1880 he was presented with two patients for removal of tumours at the base of the tongue. Hitherto anaesthesia in such cases had fluctuated between deep, when the risks of obstruction to breathing and aspiration of blood into the lungs were high, and almost awake, when surgery became impossible as anaesthetist and surgeon fought for exclusive access to the mouth. By placing a tube in the trachea, which he did by guiding it through the vocal cords with a finger, and by surrounding it with a pack at the opening of the trachea. Macewen hoped to be able to combine stable, continuous anaesthesia with protection from obstruction to breathing. Because passage of the tube past the growth might be difficult or even impossible, he felt it necessary to test in advance, on the still conscious patients, the feasibility of the manoeuvre, a practice demanding from them a high degree of built-in stoicism, with which quality our forefathers seem to have been singularly well -endowed. All went well with the first man, but the second indicated that he wished the tube removed till he was asleep, a request to which Macewen unwisely acceded for the patient died from asphyxia caused by the growth, one of the dangers the preliminary passage of the tube had been designed to avoid. Having pioneered the method, Macewen, disheartened by this failure, does not seem to have persisted with it.
I suppose no name is more closely linked with the emergence of endotracheal anaesthesia from a performance that was liable to do as much harm as good, into the safe routine procedure that is part and parcel of modern anaesthetic practice than that of Ivan Whiteside Magill of Larne, a graduate of this Medical School. The same difficulties and dangers encountered by Macewen also faced Magill and his colleagues nearly 40 years later at the Queen's Hospital for Face and Jaw iniuries at Sidcup in Kent where, on demobilisation from the Royal Army Medical Corps, he found himself working as an anaesthetist in 1919. Essentially a practical man he was able to appreciate the mechanical, technical and, perhaps more intutively than otherwise, the physiological aspects of the problem. To this was added a genius for designing and sometimes making or improvising the prototype endotracheal tubes, laryngoscopes and other necessary ancillary equipment and apparatus. Some of it, more than half a century later, is still preferred to newer designs. As a direct consequence of this work, unhurried, meticulous surgical repair even of the most extensive and disfiguring facial injuries became possible in safety. His interest was later extended to thoracic surgery and here too endobronchial tubes and blockers, bronchoscopes and many other items of equipment and details of technique were soon appearing aimed at making operations on the lungs, with their special problems, safer for the patient, easier for the surgeon, or in some cases possible at all. He was made a Knight Commander of the Victorian Order in 1960 for services to the Royal Family and, now in his 90th year, a few months ago generously presented his many medals and citations to our own Department of Anaesthetics, which 19 years ago he had officially declared open. It was said of Sir Ivan, in 1958, that he had a greater influence than any other man on the remarkable advances in anaesthetic practice in the previous 30 years. An indirect factor in this influence was his proposal in 1931 that a diploma examination in anaesthetics should be established. Although not possible under the constitution of the Royal Society of Medicine to whom he had suggested the idea, this was ultimately done in 1935 under the auspices of the Royal Colleges. Few men in their lifetime have been held in such universal affection and esteem by their professional colleagues at home and abroad. surgeons as well as anaesthetists.
The third factor was the introduction into clinical practice of drugs, in particular curare, used specifically to paralyse muscles. The arrow poison of which it was the active ingredient was a matter of some concern to Sir Walt-er Raleigh who, referring to an expedition to Guiana, wrote (Raleigh, 1596) "there was nothing whereof I was more curious than to find out the true remedies of their poisoned arrows, for besides the mortalitie of the wound they make, the partie shot endureth the most insufferable torment in the world and abideth a most uglie and lamentable death". Neither bribery nor torture, however, could extract the secret from the Indians. Samples of curare finally reached Europe in 1745 after which a number of studies of its action were made, culminating in those of Brodie and Bancroft, who showed in 1811 that curare killed by paralysing the muscles of respiration, and that artificial respiration could preserve the life of a curarised animal.
At that stage there appeared on the scene one Charles Waterton, who in 1812 undertook the first of his journeys to Guiana with the object of getting samples of the arrow poison from its source. An intense interest in natural history combined with a fearless and eccentric disposition led him to embark with enthusiasm on the South American wanderings for which he is best remembered (Waterton, 1825) . A spartan way of life at Walton Hall, his home near Wakefield in Yorkshire was excellent training for the rigours of his adventurous travels. During the last 30 years of his life, after the death of his wife, he is said to have slept on the floor in preference to a bed, with a wooden block as pillow, rising, not surprisingly, at 3.30 each morning. An unwavering faith in the therapeutic efficacy of blood-letting quite set at rest any apprehension about the serious consequences of injury or illness on his travels. By opening a vein in the arm with a scalpel which he always carried he relieved himself of about 20 ounces of blood on at least 160 occasions during his life, sometimes supplementing this therapy with a dose of calomel.
He finally arrived at the habitation of the Macoushi Indians and having obtained a sample of their poison promptly tried it out on an unfortunate dog by wounding it in the thigh. He writes: "In three or four minutes he began to be affected, smelt at every little thing on the ground around him and looked wistfully at the wounded part. Soon after this he staggered, laid himself down and never rose again. He barked once though not as in pain. His voice was low and weak, and in a second attempt it quite failed him. He now put his head betwixt his forelegs and raising it slowly again, he fell over on his side. In aquarter of an hour after he had received the poison he was quite motionless". This account describes exactly what one would expect in the absence of artificial respiration, from an injection of the curare we now use daily in anaesthetised patients, though the latter, so far as I know, lacks the snake-fangs, ants and other miscellaneous ingredients considered necessary by the Indians to achieve satisfactory results. The final product was smeared either on the tip of a small dart for use with a blow-pipe or on a larger arrow used with a conventional bow. The blow-pipe, a remarkable weapon incorporating a sighting device, was lethal for small animals at 100 yards. He tested and dismissed as useless most of the supposed remedies but did advocate a tight ligature proximal to the wound if practicable. An animal which he injected with the poison below a tight bandage showed no ill-effects until, an hour later, the bandage was removed, when, he says, as though disclaiming any responsibility in the matter, "death overtook him" in 10 minutes.
I suppose Waterton's chief claim to our attention is the vivid colour of his personality. He was not, after all, first in the field. Curare had been discovered two centuries before, and inflation of the lungs with a bellows by way of an opening in the wind-pipe had been used in animals by Vesalius in 1543 and indeed probably as early as the Galenic period. The drug which he sought and tested was subsequently purified, standardised and analysed by other no doubt more gifted but perhaps less colourful workers, and was finally introduced into clinical anaesthesia in 1942. In 1941 Dr. M. D. Nosworthy published his description of intermittent positive pressure ventilation. When a year later curare became generally available, the combination of easy access to veins, endotracheal anaesthesia, and the ability to produce reversible paralysis of muscles quickly, safely and at will, by curarisation, provided the essential ingredients of a technique which, over the past 35 years, has had a major effect on surgical practice. It has revolutionised surgery on the lungs and heart by overcoming the physiological trespass of the open chest wall, so that even in its presence, normal cardio-respiratory function can now be maintained for quite long periods. Its effects have also been increasingly felt over a wide range of less obvious surgical and medical conditions in which for one reason or another, breathing efficiency has been impaired. In particular the impressive results obtained by Professor Lassen and Dr. Bjorg Ibsen in the disastrous polio epidemic in Denmark a quarter of a century ago brought wide recognition of its clinical value. At one time 70 patients were simultaneously in need of artificial ventilatory support but the Hospital in Copenhagen normally accepting such cases had only seven respirators of old fashioned types. Twentyseven out of 31 patients in this category admitted in the first month died. Two hundred medical students were then recruited and gainfully employed at 30 shillings for eight-hour spells of manual intermittent inflation of the lungs, by way of a tracheostomy tube, and the mortality immediately fell from 80 per cent to 40 per cent and, by the end of the epidemic, to 23 per cent.
A century and a quarter ago Oliver Wendell Holmes gave to Morton's crucial discover the appropriate title of 'anaesthesia' to denote a reversible state of general insensibility or oblivion during operations. The word, however, contains no hint of the increasingly demanding and complex life-support and other roles of a present-day 'anaesthetist' upon which may depend the re-kindling, or the extinction, of the spark of life in some human being subjected to surgical stresses and demands undreamt of in Morton's day. By establishing strict standards of practice in this, and associated disciplines, the way has been opened to more and more ambitious surgery, first in the abdomen, then in the chest, the brain and the heart. As a spin-off valuable contributions have followed in the treatment of such conditions as poliomyelitis, tetanus and, more recently, severe brain trauma, for which effective therapy was hitherto not always available.
Among the distinguished names I have mentioned are two from this Medical School who, still cloaked in anonymity, may well have dozed through, or perhaps even listened to, some long-dead predecessor on this annual occasion, and I am uncomfortably aware that among you this morning, as yet unidentified, there are those no less well equipped to carry the story still further. May I, in conclusion, return to my original hope that in your endeavours in that direction you will neither allow your disciplinary approach to become de-humanised and insensitive, nor your humanity to degenerate into undisciplined sentimentality. I have called this talk "The Rod and the Staff". Implicit in the title is this dual responsibility, if you will accept the stretched symbolism of the words. In an increasingly automated and computerised hospital environment, often bewildering, impersonal, even intimidating to the patient, there is also an increasing obligation to offer support, with sensitivity and understanding, at a human, personal level. An early Harveian Orator might have been obliged to put it rather differently: Ars medica magni momenti est; homo maioris. It is, I think, a theme as happily embodied in the speciality to which I belong, as in any other.
